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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 1-14 and 22-23 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 6-11, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tsubouchi et al (US 2002/01 5941 3), and further in view of Han (US 
2004/0125873). 

As to claims 1, 7-10, and 22, Tsubouchi teaches a frequency synchronization 
apparatus that estimates a frequency error between an input signal from an external 
source and a reference signal, based on a correlation therebetween (fig. 20-21), and 
corrects the input signal so as to cancel out the frequency error (means 76 and 78), the 
input signal including a synchronization symbol that is composed of a synchronization 
waveform that exhibits a predetermined autocorrelation property (e.g. barker code see 
Persson et al US 2002/01 18775, par. 2 under conclusion) that is included at least twice 
in the synchronization symbol (fig. 3), the frequency synchronization comprising: finding 
correlation vectors between the input signal and the reference signal (fig. 21, means 
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76); generating, based on chronological transition in magnitude of the obtained 
correlation vectors, a synchronization waveform timing signal that indicates a 
predetermined timing in each cycle of the synchronization waveform (par. 183); finding 
a frequency error between the input signal and the reference signal based on an phase 
difference between each pair of chronologically neighboring correlation vectors 
according to the predetermined timing indicated by the synchronization waveform timing 
signal (par. 183); finding an absolute phase error between the input signal and the 
reference signal based on chronological transition of absolute phase of correlation 
vectors found with the timing indicated by the synchronization waveform timing signal 
(means 77, par. 184); and correcting the input signal by simultaneously giving the input 
signal a frequency shift and a phase rotation that cancel out the found frequency error 
and the found absolute phase error (means 78); and outputting the corrected input 
signal (means 78 and 39). Tsubouchi does not expressly teach evaluating average of 
phase difference to estimate the frequency error. However, one of ordinary skill in the 
art would recognize that it is well known in the art and/or obvious to obtain the average 
phase difference in order to estimate the frequency deviation as it is evidenced by Han 
(fig. 1 , S3). Therefore, it would have been obvious to obtain the average phase 
difference in order to more accurately estimate the frequency error. 

As to claims 2 and 1 1 , one of ordinary skill in the art would recognize that it is 
obvious and/or a design choice to have a frequency error holding unit and an absolute 
phase error holding unit to hold the found frequency error and absolute phase error, and 
when a new frequency error and an absolute phase error is found then updating the 
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held frequency error and absolute phase error if the newly found ones are different. 
Therefore, it would have been obvious to one of ordinary skill in the art to store the 
current found frequency error and absolute phase error in order to update/replace the 
previously found ones with the newly found ones. 

As to claim 6, Tsubouchi teaches the input signal includes a data symbol in 
addition to the synchronization symbol (fig. 3), and a band of the synchronization 
symbol is limited so as to fall within an occupied frequency band of the data symbol 
(par. 66). 

Allowable Subject Matter 

Claims 3-5, 12-14, and 23 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Persson et al (US 2002/01 18775) see par. 2. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FRESHTEH N. AGHDAM whose telephone number is 
(571)272-6037. The examiner can normally be reached on 9:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Freshteh N Aghdam/ 
Examiner, Art Unit 2611 

/Chieh M Fan/ 

Supervisory Patent Examiner, Art Unit 261 1 



